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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital watermark 
embedding and decoding technique which has sufficient resistance 
with respect to various kinds of attacks at the time of embedding 
and decoding a digital watermark by using orthogonal 
transformation. 

SOLUTION: Plural blocks are segmented from an original image and 
are subjected to orthogonal transformation for each block, 
corresponding coefficients between the adjacent blocks are 
compared, and the size relation of the both coefficients is changed 
according to bit information to be embedded. Also, bit information to 
be embedded is constituted as a basic pattern prepared by a 
concentration pattern method, and this is repeatedly embedded in 
the image data. Thus, resistance strength can be improved by 
repeatedly embedding the patterned bit information. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



16.01.2006 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA86aGe6DA41 221 6983... 2006/02/23 



(19)B*BftWr (JP) 



(12) Q 



(a) (ummmm'Ammn 

#^2000 -216983 
(P2000 - 216983A) 
(43) &0BB ¥J=£12*P 8 3 4 B (2000. 8. 4) 



(51) IntCl. 7 






F I 




H04N 


1/387 




H 0 4 N 1/387 


5B0 5 7 


GO 6T 


1/00 




G 0 9 C 5/00 


SCO 5 9 


GO 9C 


5/00 




G 0 6 F 15/66 


B SCO 7 6 


H04N 


7/30 




H0 4N 7/133 


Z 5 J 1 04 










[)SC20 OL (£: 14 H) 


(21)mM#^ 


• 


i-i5674 


(71) USA 000163006 














(22)ffllgB 




¥J*ll¥ 1 £ 25 B (1999. L 25) 


3TS6 #29# 


















#^jrim«SM^»BJ 5 -57 








(74)ftSA 100096817 

























(54) [&w<D&m «^j8frb<Dffla&*;*?*£, (If^isiWcgi 



(57) mm] 












i 










-1- 



/ 

[it** 1 i mmzm+mfr \.mmzmtb&t*%m-e 

\ZMI& ^tzm&ir-?\cM LTS3SS!8lSr 

fT*V\ 

[ff**2] WIE^os/^|B<oaf3E«DB8«r4, K&H 

[ft**3] MffiK&Kfttt, ^K*-e*> 
5 ft** l E<ft<o«^3S*»Uii«>i&^}fe 0 

[ft** 4 ] it** i ia«<o«^a** lg>*«mmi* 

[ft** 5 ] ft** 4 lEtt^m^iS^ L tOMft&Zt-Jj 
feiCb, C r 

mew* y *flMfc LtftbnfcSftics l 

[ft** 6 ] HfJE4^{L^pEj:/u 3/ * «>»JE6i-S« 

ft* 5 !»*«4ta*o«^ai75> twl^^So 
[It** 7 1 ft** 1 Ett0>flrF-aa» L£>*l«>iM«fr 

[§t** 8 ] ft** 7 Ett^s^aa* noi*^* 

[It** 9 ] ft** 1 Ett^«^aa*L<OSfci&*;fr 



(2) &m 2000-216983 

2 

l^ahs* ttffltt, 

lWE0r£0>l»«Kifc57 f n y^±*-o«i: L 

[It**i o] «fEX*^<^->*««i-SB*<oft 

[it**i i] imm*'***-***. jc«tt*r*i-* 

- S If ** 9 Ett<Z>«rPaa> L 0>**i&** 
[ft**l 2] «JEJC*tt«r*+6K*^*^-^36*» 

[§t**l 3] Ifl^L^I^iA^ii/cM/j^I 
ft*v\ 

S*/hH«lc*-5V^T, hW«SrA<9tUi-«^a^ 
[ft**14] ME^ns/^B^BfKoBBffitt, 

lis** 1 5 1 st** 1 3 E*©«^a*» 

K»«Y, feiCb, Cr^C^Lt, BiFEDSS^ 

[ft** i 6 ] ft** i 3 Ett*>fi;^aa» Lo«f* 

H5EK*^^-vi5fe«rtS7cL, 

[it** 1 7 1 K«ic«^a*» Lmn&mftihttmw 
50 mfc<Dm&*:G-tz>-^£x±.o>-7ti y * (omLm^twsk 



-2- 



3 

= > fcf * - * £ 9 HSM- £ ^ n ^ 7 A £r IBflk L fc 1E& 
[000 1] 

[0 0 0 2] 



(3) ftffi 2000-216983 

[0 0 0 3] Mte^^tO-^TC^^x-^lcm^a^L 

it * £ fu^c t ^> tizmm t *m c j; 5 hiss 

felt, -twi»iRS:H:tti-5r irf-ct 9, Wt<£>-ffc£ 
[0 004] 

[000 5] ffc^, r 9 Lfc«^a^U(C^LTfL b 
30 »o— «^>«?>S»)^ ±*»%V4cjf i:*fLtIttb 

Sr*iJfflLfc«^a^Ltc»LX(4, 7^V7V**4 

[0 0 0 6] *58Wtt, B:«^lftS:*iJfflL^itt^-a**L 
tc^LT+»/j:»tt^#i-5®^a^L<OS^ttt^ 
[00 0 7] 

/hB8«ti-S^i:«c:J:9. BEtr-x hflF«tra«>i&^ ± 
50 ISt^y bmmm&&t.ivtc7*v?$:mW.&&&1rZ> 



-3- 



5 

[0 0 0 8] IWl^»L^ffiji*Slcj;ntf, ^ 

[0009] «^a*»u3&sai«>i&*^fciiMi^ ? — 
[ooio] »6M^s*^tt, a^^fWb&s 

£6 r£ ^SS^eom^a^LtOS^^^igi- 
[0 0 1 l] ^JcS-rsttSSSEBIt tx 

[0012] :3 LfcMftSEifc0>— Lt, Bflfex- 

rMl, !S»gY, feiCb, Cr^C^L 
[0 0 13] fc*S. *^M*OM^ny^<7>*fl6i-S« 



(4) 2000-216983 

6 

[0 0 14] ±lB^m^if/J^L<Oiii6^(^V>T, mi 
[0015] MIC, r(7)ffi^a^LCDS^^*fe^^ 

[ooi6i 2mnm<nm&'&fr j £kL,x-ik 

[0 0 17] i(Oa*^^-^«:«*t5S*w 

vm>i>xMity}&tf^kfc*imx&>z> 0 ^oi^x^fti 
[ooi8] ±^oimi L T&frL<nmfr&^&&£Tfm l 



-4- 



7 

[0019] 

<«-Ta*>LSM>i&^ «»<oi«attw>Biif4, 

«^fc6^^^/^B«^0«-?-a*»U«>ai«>a&**ftt 

[0 0 2 0] &\zz.<oWffilfcf*- ?\^1tiV,X&M$k<n%± 
stTfcfl, ^fr*^(n'&<D® i mo>W>&^t>'£x. fe^ 

«f »YC r C b4if©«aK:«ftt5©.-C*5. Cfr 
ICH, »S(8tw^S:ft 5 - t left SOT, fe^Jftftif 

[00 2 1] roM-Ctt, *7-I«HCrCbM 

ft^^yfft (jgJLT, DCTi:W) ^ot^6 



(5) 4$BB 2000-216 9 83 

5 0 «#, DCTi^i^lWcDCT^t (8X8) 

T«» (8X8) Sr»S 0 ST-{^-^T^St-r5<75 
x-^SrJEffl-rsfcft-C^fJ, «T-a^L^ffi«>a2w 

*ttrr—7j\s<nVE*)js\z.& V , ft^Ht0>fi*&R5£-?* 
5*5, «^a*»b^a*5&WcJ;i?iiill^fc^*Ci:W: 

[0 0 2 2] :HT8X8l^l^D7^tU, 
D C T fcfctfl,, ft^-flS £ *X*lD C T«**S» btt 

y^tt, teao*«SfcllRlifflk«>»«tti:V^5«jft^ 

^-^d^*:«>p>tb5o try hWaoTcicft^S*^^ 

[0 0 2 3] e 5 Ltl^y M(f«M»i4*Hfc#^a 
JO y^t#LT, **c5B(Blk=i*^^** («T, I DC 
TtW) SrtTft^o d^<t#, DCTte^^fccoirfWl 

»t*YC r C bWlttf-^l-aEftS^So ft*3, ft 

[0 0 2 4] a±(DRWC(i, 5c<om^ 
^0 T'liRGBSfi*) l-MUfc^N ^-rt<>5c«>»a;^H 

*JcLTt>ftv\ o^«9, J PEG/j:^Mt? 

«#-rSR»Ji, ^«>ffl«Lfca*»bflW(»c»K;LfciS* 

[0 0 2 5] e 5 LT^bnfct®^^^^^, jga>L 
««Sr«e^£13i-#ifett, ±l5(7)#^^aSfeiilJ5r <h(cft 

<Dm*ik ZtitzDCT Wttft^HWSrH^ 

50 SE^5ri:(eJ:»9. S^^-v$rffl5ci-5^r*fo 



-5~ 



9 

[oo2 6] <mm.<D±frm&>m^, mmm^^^x 

ion, ^yt°a^20^ r^Lic^^^n^^^r^ 

tl2, CD-ROM^c0^fEit£imi 4, ^tAI 
61S£Xfmfj<m<D^~? 1 8^f>M^tlT^?) 0 
t°^-*2 0te, M^lTt6CPU2 2^, ^r~* 
^7 A#<*f£rfetgL7cROM2 3 k. ^n^yi^S 

ti-h^ntc<omm^(Dy"-^ m^m^mm £ tut 

6RAM2 4 ^e^^ 1 8t-iU^^^i-5fc^ 
co:7i — A^^y 25h ftUUWMM 1 4 iwf-^ 

<7)-^>9 Ifr^ £h]5 :=i (HDC) 26^ 

(sio) 2 8 2frbm&$:mz>~v<&A 

t)J^?7~"( * (A^ I F) 2 9%tfj>bmf$.&frX\,^ 

s Q a^t^-^ic^ — ^ — r^*?*tek*hmwc 

[0 0 2 7] CPU22li, RAM2 4±^o-K$il 
fc^a^^^^^T-T^r kick*), ^u^/^^]m^3 
1, ^&»3 2, fcTy MtaSj&«3 3, tf^gfl3 4^ 

pu 2 2 3ftsstfTi-s«ai: \,xmx-£kit>xmwirz> 0 

[0 0 2 8] &tCl N mT*3t/J>U^il^^^tCOVNT 

[00 2 9] *f^««lC®*(0 1 0»&frJgHi-£«Qg| 
te, a^tr* — * 2 0^-Cg»jW(C|ltf-r5t>^i: Lt 

6>r±, ^'Jx.fi*i : ft#^^a^t o ^-^ 2 oma^-ts 



(6) 2000-216983 

10 

[0 0 3 0] C 5 lt#btifcl 0iIftK£<5^ 

6 0) 0 *nifewcii. «^ai^u«:*#e^^y h«a 

k \,xmihyLts<r>x\£t£< , rtt**>s^^ — ^tcur 

L leg* 0 f TIE^ft if £rilffi i" 6 ttfcm t> *> 5 ^ , 
[0031] S*/^-yit ^i^cttM^ti 

(C4X4. !P^n = 4) i}*bt£Z>2VmteKX<onSL<0 

timSr«Ht:5C: k j6*-C£ Zfak <^ 0 Slcov^tKflt 

20 60 H4tOTt4X4^im S*^^-^ 16 
flS<D3§£>Uf-5§-s (u) , (u = 0, 1, • • • 15) 

t>hm&£frx^z> 0 mm^s (u) »± % o^f^Ko 

M^2ttr-^T'fc5 0 *fc, s (u) = l <nmW 
out-of-n 2 (DjL&n^-Jfr&m^XT*— ^SrStlS 

2it&£^ftU 

n 2 nm=n 2 -inm-1+n 2 -inm — (l) 

30 ©B«*:fflv^ntf, S»»tcs (u) o#S*wfiSr* 
jrrs-tfls-o^So **5, * r a nbj 

[0 0 3 2] Ifu = 0^m5t, 5t (1) CO 
ttncomimtes (0) <-i-ir/«cSiaM^«fB:«r, f 2 
JStts (0) <r~Qkt£%&m<nWlk*. *<x*ix*UT 
V^ 0 Lfc^oT, s (0) =l-t-£>5ia^J£, -ett^ 
tt 

{0, 1, 2 • ■ -mMniTH} 
^ (D&mmz., s (0) =0T'fe _ 5IS^J^^tt^ 
{n 2 -inm-1, n 2 -inm-1+ 1, • • • m 2 nm- 1 } 

<D&mmzttfc£itz>z.k&xzz> 0 ^<om.mzm\<\ 

bm = 1 o g2 (n 2 nm) 

to^*i«sisat (10mm k, n 2 -inm-i^it^ 

t <n 2 -inm-1T'fcn^\ s (u) <~1 

t <n 2 -inm-ir*^ttn^ > s (u) <-0 

k-fZ> 0 

[00 3 3]fiCs (0) =1-C*ixtf, s (0) 
50 cOs (u) (u=l, 2, --n 2 -!) CfBrn- 1 



-6- 



// 

HJc t i:n 2 -2nm-1i:^ltg5i-6 0 s (0) 

= 0TNfe*Ui, s' (0) «*C0s (u) (u = l f 2, 
• • n 2 -i) mSdmflollfi SrlBfi-rsfctf). t 
^tt&nMnnM;£tt«bL-<\ JE«- t £n 2 -2nm-1 <>: & 

T&££;h,£cDT% $19 <7)s (u) Steffi 0 £rStf><5 0 
v (H) h<7>ia»ttBi^g£ffiT-R£i-£ c 

(x*rpKo»sf*) q^(7)^v (#) mm 

JtWCtt, -k^LfcJ:?^ 1 OiiR£Sm^teft:*# 
/j^m — o u t — o f — n 2 (DJtMii/ T-'T J* t LT^^nJ 

Befall (C&tUi\ im<Dm*'<9 — ^-c+^-efe^ 0 

[0 0 3 5] *HJ6«IJ-Ctt, 1 0 pTteft<0 
T\ jU3C0X^^^S 6 Otli, ^f^ySSOTi^ 

[oo36] T&fairstp—is&Mity&h o t L.xi^zm 

5 6SSX 2 5 6mm?J>btj:Z>hirZ> 0 
^0)k #J^!H£P<7>4nc8 x sm^^a y ^ B u f±3 
2x3 2»ftf5o rn^oyu y^(D5*>»Sgi-5 
Bu, B u+1£— m.k-fZ>k^ CWiffl^fi3 2X16g 
#^1-6Ci:tc^5o r^#mtCs (u) Srltf^h-f 



(7) 2000-216983 

72 

^ d:lc^6 0 5f£, — v&lft Dig LTS 

[0037] J^Ji-es^u^^— 

(^r^Sli0) o R|:ffiflLfcJ:5l:, 
fe5RGBC7>if^-^:, fei«f»-Cfc5YCrCbO» 

CO 3 o (D ^ U — ^ ^ li ?i>mbthZ>* 
[0 0 3 8] CC0 3 0£O^U— »S«-g-JCltB 

^fY/u-y/j^ 8 x 8IiMitt5^D y^fc 

0i]^f^2 5 6 X 2 5 6M*j&^45»^, -tofeiHSr 
^ttt, 7K¥*^] x (Cjlltc 3 2(Hco^n ^ ^ ^r^O *9 

ffiU SiH^rr^y tcTbLT^o 3 2 fflw 

X\ 3 2 X 3 2fico^n y ^ SrJR®flft^P>«J D tt3i"0-C 
V^T, «»=i*>r>** (DCT) &ftt£? 0 DCT<D 

[0 0 3 9] 5fe«ClS:SLfcjg3!)*L^^ — y(OS* 

0) 0 ^<D&miCl\,*Xl*. ttH7^^TMf 
5o Hff«wa««)ii^«:tT*ofe:«, 3 2 x 3 2 flS 

coyny^i^it, ^«na?«sk=i*>r^aEt(i (id 

CT) ^r^V> (^^y^S 17 0), 
50 (777^5 19 0) 0 ISfft^m^tt, ^77-/!)^ 



-7- 



13 

h7-*±<7><£ffl#lcfE{f irtSv^ 4*5, cco^ 

[0040] tf * h««sfcflyi (^f^si 
so) w»aicov>TRit5. f y hffinm&amsi' 

tfY^l — y^B«8t6u#@<l:u+1il 
coyD^^CoV^X^DCTfetD i (u, v) tDi 
+1 (u, v) ZAtt-tZ (^fy/SlSl) 0 
wixSrS^kT 1 — ^Srffiv^TSfe* L*?-fls*rfT*V\ 
^R»«»fiS«FSr*i6, :©F«|fu (i, 
j) , f u+1 (i, j) ^feSfeaSrfi 1 *? (xxy 

/si52) 0 i , j =0, 1 , 7T* 

£>So «^T, [^CTK^ (i, j) <0«»0*#* 
WgWffi^Id (i, j) £#«>S*QfS£fTft9 0*^ 
153) 0 

[004 1 ] tfcK, H»«*Kfc*^S«.a«:fTft5 
(Xry-fS 1 5 4) 0 ^timKte, SlT\Z.ffiW-tZ>\? 

~tZ>tz£><Dh<DX$bY) , ^£>K = {k (i, j) | i, 
j = 0, 1,2, • • • 7} £ KX^Z-btl. 
*l6fc<0!?*>5o f^s w(^3afiflf»jT-tt, k (i, j) 

[0 0 4 2] &KS«>&fc5 fc LTl/^tfy h1»«s 
(u) a*»b^^ — >S^e>ttffi-rS*0;3S«:fT^9 

C^S^S 155). fcTy htiWftf*. r*>*Ks09T 

9!Lfc2£a»L'<* — >- (0 3#I) JH&ifGO^P 

156). »S*»Dtt, ^T<7>*<*K:J:9»:5£<*ix 
5o BP*>, d (i, j) *M(a&±fcj|XtfD=l t U 
d (i, j) ^^ a ^-efotLf^D=0 t1rZ><DT~&> 
4*5, rotate, a*»L<OiHtt5!l«*:^i-||[-C«> 

[0 0 4 3] J^±T% ZO(7>yp>7^l-oV>t, -£C04 

T-fb £ jfxfc d c T&M<nm<omttmic&'5 < »asg »d 

(u) £asfc£$ftfcc t:t\ 
lc3o<ofi?«b&^ Utf)tt9HftE 1 

i 6 i ) o ^<vmj]t&mm$kE i t^^-y 

LT^ittf, Hj8<0<fc 9M46ri 5 , IraS^i: LT 
E 1 =S\ • D\ • K\+S • D\ • K 

x-foz> 0 4*5, m^r r\j »ia:M<75^»^Atta-c*>5 



(8) 4$ffl 2000-216983 

[0 04 4] ffi^jttSBIUSE 1 dsffl[ l -Ofc£jW?J&»«:*U 
Wf U (XryyS16 2) , E 1 = lT?ttt*ixtffirfcfT 
4*rf, El = l"Cfcntf, ^-r-y^S 1 6 3tC*5^ 
T, «ft f u ( i , j ) Mu+1 ( i , j ) <D*#v*if 
IC, BfSSfie (i, j) $:iDt6Ml^T4 9o 4*5. 
:«|e (i, j) I*, litLfca^LOB 

[0 0 4 5] H£lft9HftE2frft)tr*«J9«: 
Ufy/S16 5) 0 rtttt, 18^IE2^ 

E2 = S\-D-K-hS-D- K\ 

"C*>636»5d»*r«*JU (xf^S16 6) , IlT'fo 
tbtf, ^T^S 1 6 7ld*5^T\ «»f u ( i , j ) 
Mu+1 ( i , j ) 05*#V*#a»P>, Me ( i , 
j) fc«JI^3*a*:fTfc5. J£Lho#L3l£, 
JS®«<o»T<o>^u ;y^co^TtT4o;fc/j^j>£^J^ 
L (XTyZfS 16 9), ^TO^n y *fCOV*TSST 

-r6*T'^t?^i- 0 wmi&&2 5 6 x 2 5 6mm<omik 

tt«*rff4 5 0>-l\ 3 2 x i 6{Hjco^^f9ig^tb-5 
P—^fiK 4 x 8tsJ»9igLai«)j&*nSw fctt, Site 

[0 0 4 6] issiar-fcSBii, sa»L'**— > 

Wl^^l(7)I^$:^ti6, tf y hiftij&^l 

BW») ^*-r5-0(oyns/^<oBitfe=i^^ife (D 
JO CT) ^ttftT-^^ixycim^ffl^T, ^^«fto*:$ 

ctticif y hflMBs (u) 

oT, 1 \f y b<nmt>*Un^s (u) $rMISiC^i|ScO^ 

»»fu ti, j), fu+i ti, i) <om»mt\^x 
7z&&*wtiitxm$>&Asx\f^z><Dx&>z> 0 u^t>, a 

^fc, r©Btt«l*«r, Bf3£tte (i, i) * 

tt, 3l»«^lT/TLfc„ 4*5. ^S^cm^c^ 

^IMfu (i, j) , fu+1 (i, j) 

3ifi^7^— *e (i, j) =a(OM/h«t5^ 
t'^ bmn<OM#>&Mz&\,*X.* i*5«tt>*j 3&sffl[0<O« 
50 SPoiE^^, 3E^-ffl50(g;^J6rit»Srtl*^ 



15 

£mxh% 0 z.<Dm&X't>. i>tht try zf 
v y?<D&%t<Dmm\^m#yTk/vX*\<^<Dx\ i, j=o 

[0 0 4 7] ftfc\.**lS«|0««r«K*rfflV>5rt 

[0 04 8] sctc, Bflwca«>ii**ufca3&>LSra»i: 
xfoz>m6*$£rjm7 \zttfc\^x\,^z><Dx\ mm^mm 

[0 0 4 9] C^U— ^^SjgttStLSt. £"fiS/j>L 

2 0 0) . ^tb«rfeSlft-r5 (^f^S2 10) 0 ^ 

L Ury/S 2 2 0) % -r*tS:HI*3*-f V*« (D 
CT) Ur^S 2 3 0) o r5LTf#<b;*xfc» 

*&3l£fT^ Uf77 P S2 5 0) , St Lfcl^y n» 

i"5 (.x^y^S 2 90) 0 
[0 0 5 0] ^77/S2 5 0^I^f;/hroSf 

^lli, SI l o^^bfcJ: Y/^y(Oigts 

^o^^^DCTiSDi' (u, v) tDi+1' 
(u, v) $:A^t6 (^v^y^S 251) 0 r 

(i, j) , fu+r (i, j) £#fc5fliji£?T*5 

(^X^^S 2 5 2) 0 i^t, Bt7K^ ( i . 

j) w«»w*:%*wSl^tt^tf[d' (i, j) 

[0051] 9^ iiwaKSr^-rsftiasrfi 1 *^^ 

(^r^S2 5 4) , ±lEOjf&*M£d' (i, j) ^ 
ttS^ftDSrJft^StoaiSrtT*^ (^f^S2 5 
6) „ (ilJftDIl, EJLT^jfcW-AORfiStLS, BP 

d' (i, j) dHla^Ji&;ft,tfD = 1 £ U d' 
(i, j ) dSfia*«T*>tbtfD=0 ttSOTfc6 0 
[0 0 5 2] J£JLhT\ Zo^P^^iCOV^t, -^GOfi 

(^7^261) o z<nmtt&mMmEE^ &m 



(9) 2000-216983 

/d 

EE=D - K+D\ • K\ 

[0 0 5 3] a*SfeaBI»EE^fil-C*)5^^S:*J 
^TL (Jfc^y^S 2 6 2) , EE= lt'tofl Kft g 
SrffilfcJt-r^^ y ^> h-TStoiS (^r^S2 6 
3) MSMEE=l«{tixH SftzSrffi 
ltwy^^yhfitel (^f^S 2 6 4) «r 

S 2 6 6) % ^T©^u y ^ICOV>X^Tf5*-Ci9 

[0 0 5 4] i/p?/^{C0V^, ^Jb<0«ka*s^T*t- 
£ z tw*/hBB««r*0*L, vvbtf 

HfWs (u) «r«l**ittffl[0^*3ei--5 (^77/ 
S 2 6 8, 2 6 9) 0 

[0055] &L±<nxm\z.£9 y &g>ti^&fe\z.m&t 

S-O^Ps/^lcI^nfcfy httfts (u) £: 
20 my>ti'f^b&XZZ> 0 ^^X\ u = 0, 1, 2- • • 
• 15(«Lfck'^htfis (u) fc-f^XJfrtbh 

IB^IM (x, y) (*^s^S 

271) 0 mc. x, y, u, t^wmmziXAi, 

JO r^S 2 7 2) , ErF^ftiS&Mte-rs, 

[0 0 5 6] ^fy^S 2 7 3Tii, #J#Jflt£ ITlm 

\tt£iX^f£^<DX\ %±m&*"rv7 > S 2 7 4£ATt-it 

* % *-rfcryhiff*s (u) Asno*»5^owiwdsfif* 
*>ix5o t'^Mf^s (u) ^lotfctiit ^ftffico 

*a««t#JEKLfcl OiS^Cia^IjM (x, y-l) ^ 
^PX. U77/S 2 7 5) > s (u) =0t^ltMf 
40 $ry $rfttl^:(tx^ y ^ > Y*tZ>tom*Vft£o {**r y 
/S 2 7 6) 0 ^-TtKOm&iis ^(Otk. SSx^Il 
tt\^ : f^ D^y hU SB*u*r«l*:rt->f y ^ > h 

■*-6«iaSrtT*9 U77/S 2 7 8) 0 

[0 0 5 7] tOfl ffi»uds«l 5j:^^<^ofc 
*^f^*WHrL (^fy^S 2 7 9) , *^<4oTV> 
ttfi\ ^y^ftOir^ofc^^^td, ^7^S2 
8 0lC»fTLT, f H»*t©Tffil^3' h^, Ug2 

m (i6, j) t isxm^-tz&m&ftteio sk±tmi 



-9- 



17 

[0 0 5 8] *tcc<30^feSrfflV>fcH»Sm^i-o ± 

C 0>**-CM\ ^mi!=JH«$ftT tLtt = 123 (1 
oig») Sr/B^fco t £*m-r6<D{c, 15M^ 

LfcS«£»*U m=3«rflJfflLfc 0 _h^Lfc^*^J 
o#jfejcJ:i?**^^-^^S:*i6fc*g*S:. HI 1 3 
(c^L/Co :oS$/^-y§r, 1 3 ^ Lfc J; o tc H 
2yns/^tcH@(7)fij^V^-C2 5 6 X2 5 6W«i 
<9 3SLIE^JL/c^(7)^^L/^^-V^, 114iC^L 
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